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DETAILED ACTION 



Election/Restrictions 

Applicant's election without traverse of Group I, claims 1-4, in the reply filed on 
4/25/06 is acknowledged. 

Claims 5-12 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 4/25/06. 

Claims 1-4 are under consideration. 

Specification 

The disclosure is objected to because of the following informalities: 

(1) Page 96, lines 9-10 of the 5/4/05 substitute specification states: 

"Tables 8A, SB and 8C show the results of G assay testing (described supra) 
between the three alpha 2 adrenergic subunits and a subset of PDZ domain. All 
tests are performed at lOuM concentration of peptide, and the peptide sequence 
is displayed in column 2." 

However, the statement "the peptide sequence is displayed in column 2" is 
objected to because neither of Table 8A (starting on page 96), Table 8B (starting on 
page 102) or Table 8C (starting on page 110) displays a peptide sequence in "column 
2" (or even a reference SEQ ID NO:). Instead, the second column ("column 2") of each 
table is titled "Domain". It is noted that the specification as originally filed did include 
peptide sequences as "column 2" of said Tables; however, in 5/4/2005 substitute 
specification these three sequences were moved to line 4-6 of page 96. 
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Claim Rejections - 35 USC § 101, utility 

The following is a quotation of 35 U.S.C. § 101 : 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-4 are rejected under 35 U.S.C. § 101 because the claimed invention is 
not supported by either a specific and substantial asserted utility or a well-established 
utility. 

Claim 1 is directed to a method of detecting PDZ binding to an alpha adrenergic 
receptor comprising combining a labeled polypeptide containing an alpha adrenergic 
receptor C-terminal PL sequence with a PDZ polypeptide and detecting binding 
between said PL and said PDZ sequence. Claims 2-4 depend from claim 1 and 
respectively limit the PL polypeptide to a biotinylated peptide (claim 2); a fluorescence 
labeled peptide (claim 3); or a epitope tagged protein expressed in a host cell (claim 4). 

The specification teaches that, "the invention provides methods of modulating 
localization or function of receptors that bind heteromeric G proteins by antagonizing or 
promoting binding between a PDZ domain containing protein that binds a PDZ domain" 
(pg 1). The specification teaches that "blocking interactions between alpha adrenergic 
receptors and PDZ domains can modulate the effect of signaling through these 
receptors and provide a new set of therapeutic targets for treatment of diseases or 
disease stemming from misfunctioning biological processes such as those listed in 
Table 9" (pg 118). As such, it appears that the asserted utility for the claimed invention 
is to determine the binding between alpha adrenergic receptors and PDZ proteins, such 
that the binding can be modulated for therapeutic purposes. 

A substantial utility is a practical use which amounts to more than a starting point 
for further research and investigation and does not require or constitute carrying out 
further research to identify or reasonably confirm what the practical use might ultimately 
be. Basic research, such as studying the properties of the claimed product or the 
mechanisms in which the product is involved, does not constitute a substantial utility. 
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In the instant case, the asserted utility is not a specific and substantial utility 
because there is no reasonable correlation between the ability of a particular PDZ 
protein to bind to an alpha-adrenergic receptor and the ability to modulate the activity of 
the receptor by altering said binding. The specification in Tables 8A-C provides a long 
list of PDZ proteins that each have some degree of binding to a small fragment of an 
alpha-adrenergic receptor sequence in an in vitro binding assay. However, the ability to 
bind to a small fragment of a receptor sequence in vitro does not indicate whether or not 
modification of said binding will actual modify the activity of the receptor protein either in 
vitro or in vivo. Binding assays frequently identify protein-protein interactions that have 
no physiological significance. For example, the relevant art questions the physiological 
significance of binding between a C-terminal peptide of human a1 A-adrenergic receptor 
and the PDZ domain of neuronal nitric oxide synthase (nNOS). Schepens et al (1997) 
demonstrated (using a yeast two-hybrid assay) that a protein consisting of the last 1 14 
amino acids of the rat alC (later renamed alA) adrenergic receptor was able to bind to 
the PDZ domain of neuronal nitric oxide synthesis (nNOS; Schepens et al, 1997. FEBS 
Letters. 409: 53-56). However, Pupo et al (2002) later conclude, "nNOS does interact 
with full-length a1 A-ARs, but that this interaction is not subtype-specific and does not 
require the C-terminal tail, raising questions about its functional significance" (see 
Abstract of Pupo et al, 2002. BMC Pharmacology. 2: 17-23; cited on the 10/1 1/05 IDS). 
Importantly, Pupo teaches, "[s]tudies on alA-ARs in transfected PC12 cells showed no 
role for nitric oxide in mitogenic signaling, also raising questions about the functional 
significance of this interaction" (pg 6). 

In summary, the instant application has failed to provide guidance as to how one 
of skill in the art could use the claimed invention in a way that constitutes a specific or 
substantial utility. The proposed uses of the claimed invention are simply starting points 
for further research and investigation to determine which, if any, of the many PDZ 
protein-binding partners actually interacts with an alpha adrenergic receptor in a manner 
such that modulation of the interaction will result in modification of the receptor activity. 
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Claim Rejections - 35 USC § 112, 1^^ paragraph, enablement 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-4 are also rejected under 35 U.S.C. § 1 12, first paragraph. 

Specifically, since the claimed invention is not supported by either a specific and 
substantial asserted utility or a well established utility for the reasons set forth above, 
one skilled in the art clearly would not know how to use the claimed invention so that it 
would operate as intended without undue experimentation. 

Even if the claimed invention was supported by a specific and substantial 
asserted utility or a well established utility, claims 1-4 would still be rejected under 35 
U.S.C. 112, first paragraph. 

The factors considered when determining if the disclosure satisfies the 
enablement requirement and whether any necessary experimentation is "undue" 
include, but are not limited to: 1) nature of the invention, 2) state of the prior art, 3) 
relative skill of those in the art, 4) level of predictability in the art, 5) existence of working 
examples, 6) breadth of claims, 7) amount of direction or guidance by the inventor, and 
8) quantity of experimentation needed to make or use the invention. In re Wands, 858 
F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). 

The nature of the invention is a method of detecting in vitro binding between an 
"alpha adrenergic receptor C-terminal PL sequence" and a PDZ polypeptide. The 
specification defines a "C-terminal PL sequence" as the "amino acid sequence of the C- 
terminus of a PL protein (e.g., the C-terminal 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 20 or 
25 residues)" (pg 7). This definition does not exclude internal sequences that are part of 
the C-terminus region of a PL protein. Furthermore, the specification does not define 
where the C-terminus of a protein ends and the N-terminus begins. Therefore, the term 
"alpha adrenergic receptor C-terminal PL sequence" has been broadly interpreted to 
encompass any PL sequence from an alpha adrenergic receptor. 
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The specification teaches the following working examples related to the claimed 
invention. On page 96, the specification teaches three biotinylated peptides, each of 
which consists of 20 amino acids selected from the C-terminal region of particular alpha 
adrenergic receptor: SEQ ID NO: 26 (Alpha-2A); SEQ ID NO: 27 (Alpha-2B); and SEQ 
ID NO: 28 (Alpha-2C). The specification describes a "G assay" in which binding to a 
biotinylated peptide is detected by a "colorimetric assay using avidin-HRP to bind the 
biotin and a peroxidase substrate" (pg 96). On pages 96-1 17, the specification shows 
the colorimetric results of assays of binding between each of a genus of PDZ proteins 
and either the Alpha-2A (Table 8A); Alpha-2B (Table 8B); and Alpha-2C (Table 80). 
The specification concludes, "Table 8A, 88 and 80 are the first demonstrations that we 
have discovered of alpha 2 adrenergic receptor (A2R) interactions with PDZ domains" 
(pg118). 

With respect to "alpha adrenergic receptor C-terminal PL sequence", the claims 
encompass sequences selected from any type of A1 or A2 adrenergic receptor from any 
animal species; sequences of any length (as small as one amino acid in length); and 
sequence variants in which one or more amino acids of naturally occurring adrenergic 
receptor sequences are substituted, deleted, and/or inserted. As such, the claims 
encompass a large genus of PL sequence variants. The specification does not teach 
any sequences other than SEQ ID NO: 26, 27 and 28 that can bind to PDZ proteins. 
The specification does not teach any smaller fragments of SEQ ID NO: 26, 27 and 28 
can bind to PDZ. The specification does not give guidance as to which amino acid 
substitutions, deletions or insertions to make to achieve any desired property, or defined 
a difference in structure, or difference in function, between the protein corresponding to 
SEQ ID NO: 26, 27 and 28 and variants of said protein. 

The problem of predicting protein structure from sequence data and in turn 
utilizing predicted structural determinations to ascertain functional aspects of the protein 
is extremely complex. While it is known that many amino acid substitutions are 
generally possible in any given protein, the positions within the protein's sequence 
where such amino acid substitutions can be made with a reasonable expectation of 
success are limited. Certain positions in the sequence are critical to the protein's 
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structure/function relationship, e.g. such as various sites or regions directly involved in 
binding, activity and in providing the correct three-dimensional spatial orientation of 
binding and active sites. Particular regions may also be critical determinants of 
antigenicity. These regions can tolerate only relatively conservative substitutions or no 
substitutions [see Wells (18 September 1990) "Additivity of Mutational Effects in 
Proteins." Biochemistry 29(37): 8509-8517; Ngo etal. (2 March 1995) "The Protein 
Folding Problem and Tertiary Structure Prediction, Chapter 14: Computational 
Complexity Protein Structure Prediction, and the Levinthal Paradox" pp. 492-495]. 
However, Applicants have provided little or no guidance beyond the mere presentation 
of sequence data to enable one of ordinary skill in the art to determine, without undue 
experimentation, the positions in the protein which are tolerant to change (e.g. such as 
by amino acid substitutions or deletions), and the nature and extent of changes that can 
be made in these positions. 

Although the specification outlines art-recognized procedures for producing 
variants, this is not adequate guidance as to the nature of active variants that may be 
constructed, but is merely an invitation to the artisan to use the current invention as a 
starting point for further experimentation. Even if an active or binding site were identified 
in the specification, it may not be sufficient, as the ordinary artisan would immediately 
recognize that an active or binding site must assume the proper three-dimensional 
configuration to be active, which conformation is dependent upon surrounding residues; 
therefore substitution of non-essential residues can often destroy activity. The art 
recognizes that function cannot be predicted from structure alone [Bork (2000) "Powers 
and Pitfalls in Sequence Analysis: The 70% Hurdle." Genome Research 10:398-400; 
Skolnick and Fetrow (2000) "From gene to protein structure and function: novel 
applications of computational approaches in the genomic era." Trends in Biotech . 18(1): 
34-39; Doerks etal. (June 1998) "Protein annotation: detective work for function 
prediction." Trends in Genetics 14(6): 248-250; Smith and Zhang (November 1997) 
"The challenges of genome sequence annotation or The devil is in the details'." Nature 
Biotechnology 15:1222-1223; Brenner (April 1999) "Errors in genome annotation." 
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Trends in Genetics 15(4): 132-133; Bork and Bairoch (October 1996) "Go hunting in 
sequence databases but watch out for the traps." Trends in Genetics 12(10): 425-427]. 

Due to the large quantity of experimentation necessary to generate the large 
number of variants recited in the claims and possibly screen same for activity, the lack 
of direction/guidance presented in the specification regarding which structural features 
are required in order to provide activity, the absence of working examples directed to 
same, the complex nature of the invention, the state of the prior art which establishes 
the unpredictability of the effects of mutation on protein structure and function, and the 
breadth of the claims which fail to recite any structural or functional limitations, undue 
experimentation would be required of the skilled artisan to make and/or use the claimed 
invention in its full scope. 

Claim Rejections - 35 USC § 112, 1st paragraph, written description 
Claims 1-4 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

In making a determination of whether the application complies with the written 
description requirement of 35 U.S.C. 112, first paragraph, it is necessary to understand 
what Applicants are claiming and what Applicants have possession of. Claims 1-4 are 
genus claims because the claims are directed to methods of screening with a genus of 
labeled "alpha adrenergic receptor C-terminal PL sequence" polypeptides. This genus 
is highly variant because a significant number of structural differences between genus 
members are permitted. The claims do not provide any structural limitations on an 
"alpha adrenergic receptor C-terminal PL sequence". The specification defines a "C- 
terminal PL sequence" as the "amino acid sequence of the C-terminus of a PL protein 
(e.g., the C-terminal 2, 3, 4, 5, 6, 7. 8, 9, 10, 12, 14, 16, 20 or 25 residues)" (pg 7). This 
definition does not exclude internal sequences that are part of the C-terminus region of 
a PL protein. Furthermore, the specification does not define where the C-terminus of a 
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protein ends and the N-terminus begins. Therefore, the term "alpha adrenergic receptor 
C-terminal PL sequence" has been broadly interpreted to encompass any PL sequence 
from an alpha adrenergic receptor. With respect to "alpha adrenergic receptor C- 
terminal PL sequence", the claims encompass sequences selected from any type of A1 
or A2 adrenergic receptor from any animal species; sequences of any length (as small 
as one amino acid in length); and sequence variants in which one or more amino acids 
of naturally occurring adrenergic receptor sequences are substituted, deleted, and/or 
inserted. As such, the claims encompass a large genus of PL sequence variants. The 
specification does not teach any sequences other than SEQ ID NO: 26, 27 and 28 that 
can bind to PDZ proteins. The specification does not teach any smaller fragments of 
SEQ ID NO: 26, 27 and 28 can bind to PDZ. The specification does not give guidance 
as to which amino acid substitutions, deletions or insertions to make to achieve any 
desired property, or defined a difference in structure, or difference in function, between 
the protein corresponding to SEQ ID NO: 26. 27 and 28 and variants of said protein. 

From the specification, it is clear that Applicants has possession of an isolated 
polypeptide of SEQ ID NO: 26, 27 and 28. The specification fails to describe or teach 
any other polypeptide which differs from the sequence of SEQ ID NO: 26, 27 and 28 
and retains the characteristics of the parent polypeptide. The claims, however, are not 
limited to a polypeptide comprising SEQ ID NO: 26, 27 or 28. 

The written description requirement for a claimed genus may be satisfied through 
sufficient description of a representative number of species by actual reduction to 
practice, reduction to drawings, or by disclosure of relevant identifying characteristics, 
i.e. structure or other physical and/or chemical properties, by functional characteristics 
coupled with a known or disclosed correlation between structure and function, or by a 
combination of such identifying characteristics, sufficient to show the applicant was in 
possession of the claimed genus. In the instant case, the specification fails to provide 
sufficient descriptive information, such as definitive structural or functional features, or 
critical conserved regions, of the genus of polypeptides. There is not even identification 
of any particular portion of the structure that must be conserved. Structural features that 
could distinguish encoded polypeptides in the genus from others in the protein class are 
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missing from the disclosure. Tlie specification and claims do not provide any description 
of what changes should be made. There is no description of the sites at which variability 
may be tolerated and there is no information regarding the relation of structure to 
function. The general knowledge and level of skill in the art do not supplement the 
omitted description because specific, not general, guidance is what is needed. 
Furthermore, the prior art does not provide compensatory structural or correlative 
teachings sufficient to enable one of skill to isolate and identify the polynucleotides and 
polypeptides encompassed. Thus, no identifying characteristics or properties of the 
instant polypeptides are provided such that one of skill would be able to predictably 
identify the encompassed molecules as being identical to those instantly claimed. 
Accordingly, in the absence of sufficient recitation of distinguishing identifying 
characteristics, the specification does not provide adequate written description of the 
claimed genus. One of skill in the art would reasonably conclude that the disclosure fails 
to provide a representative number of species to describe the genus. Thus, Applicants 
were not in possession of the claimed genus. 

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states "applicant must 
convey with reasonable clarity to those skilled in the art that, as of the filing date sought, 
he or she was in possession of the invention. The invention is, for purposes of the 
'written description' inquiry, whatever is now claimed" (pg 1 1 17). The specification does 
not "clearly allow persons of ordinary skill in the art to recognize that [he or she] 
invented what is claimed" (pg 1116). As discussed above, the skilled artisan cannot 
envision the detailed chemical structure of the encompassed genus of polypeptides, 
and therefore conception is not achieved until reduction to practice has occurred, 
regardless of the complexity or simplicity of the method of isolation. Adequate written 
description requires more than a mere statement that it is part of the invention and 
reference to a potential method of isolating it. The compound itself is required. See 
Fiers v. Revel, 25 USPQ2d 1601 at 1606 (CAFC 1993) and Amgen Inc. v. Chugai 
Phamiaceutical Co. Ltd., 18 USPQ2d 1016. One cannot describe what one has not 
conceived. See Fiddes v. Baird, 30 USPQ2d 1481 at 1483. In Fiddes, claims directed to 
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mammalian FGFs were found to be unpatentable due to lack of written description for 
that broad class. The specification provided only the bovine sequence. 

Therefore, only a method of detecting binding using an alpha-2 adrenergic 
receptor C-terminal PL sequence comprising SEQ ID NO: 26, 27 or 28, but not the full 
breadth of the claim meets the written description provision of 35 U.S.C. §112, first 
paragraph. Applicant is reminded that Vas-Cath makes clear that the written description 
provision of 35 U.S.C. §1 12 is severable from its enablement provision (pg 1115). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Schepens et al, 1997. FEBS Letters. 409: 53-56. 

Claim 1 encompasses a method of detecting PDZ polypeptide binding to an 
alpha adrenergic receptor, comprising (a) combining a labeled polypeptide containing 
an alpha adrenergic C-terminal PL sequence with a PDZ polypeptide in vitro, and (b) 
detecting binding between the PDZ polypeptide and the alpha adrenergic receptor 
polypeptide. The specification teaches that "a "PL sequence" refers to an amino 
sequence of the C-terminus of a PL protein ... or to an internal sequence known to bind 
a PDZ domain." The term "C-terminal" is not given a limiting definition in the 
specification and broadly encompasses any sequence derived from the second half of a 
protein. The term "containing" has been interpreted as "comprising" 

Therefore, an "a adrenergic receptor C-terminal PL sequence" encompasses any 
polypeptide comprising a PDZ-binding sequence from the C-terminal region of a protein. 

Schepens teaches that in an interaction trap assay the "carboxyterminal tail of 
the rat a1C-AR" (alphalC adrenergic receptor) showed a "strong one for a1C-AR with 
nNOS PDZ motif (Table 3)". In the interaction trap assay the last 1 14 amino acids 



Application/Control Number: 10/684,796 
Art Unit: 1646 



Page 12 



residues of the rat a1C-AR were fused to a transcription activation domain. Tfiis fusion 
protein is encompassed by tine phrase "labeled polypeptide". 
Therefore, Schepens anticipates instant claim 1 . 

Claim 4 depends from claim 1 and limits the PL polypeptide to an epitope tagged 
protein expressed in a host cell. As described above, Schepens teaches rat a1C-AR 
were fused to a transcription activation domain (TAD). The TAD protein meets the 
definition of an epitope tag on a1C-AR protein. Furthermore, the fusion protein was 
expressed in yeast strain EGY48 for conducting the interaction trap assay (pg 54, 
column 1). Therefore, the teachings of Schepens described above also anticipate claim 
4. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schepens et al (1997. FEBS Letters. 409: 53-56), as applied to claim 1 above, and 
further in view of Suzuki et al (1997. Oncogene. 18: 1239-1244). 

Claim 2 encompasses a method of claim 1 wherein the PL polypeptide is a 
biotinylated peptide. 

The teachings of Schepens are summarized above. Schepens does not teach a 
method of screening wherein the PL polypeptide is a biotinylated peptide. 

Suzuki teaches a method of detecting protein interaction by "Far Western" 
analysis in which a cell extract is separated by electrophoresis and probed with a 
biotinylated peptide. Specifically, see pg 1239, "Far-Western blotting analysis of a 
similar p21 digest with biotin-procaspase-3 indicated that at least the 4 K p21 -fragment 
bound procaspase 3". 
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It would have been obvious to the person of ordinary skill in the art at the time the 
invention was made to practice to a method comprising combining an a adrenergic 
peptide taught by Schepens (consisting of the last 114 amino acids residues of the rat 
a1C-AR) that is biotinylated as taught by Suzuki with an nNOS PDZ polypeptide as 
taught by Schepens on a Far Western-type blot as taught by Suzuki, and detecting 
binding between the same. The person of ordinary skill in the art would be motivated to 
use the method of detecting binding as taught by Suzuki in order to confirm the protein- 
protein interaction observed by Schepens in the two-hybrid assay. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schepens 
et al (1997. FEBS Letters. 409: 53-56), as applied to claim 1 above, and further in view 
of Mathis etal(1995. Clin Chem. 41(9): 1391-1397). 

Claim 3 encompasses a method of claim 1 wherein the PL polypeptide is a 
fluorescence labeled peptide. 

The teachings of Schepens are summarized above. Schepens does not teach a 
method of screening wherein the PL polypeptide is a fluorescence labeled peptide. 

Mathis teaches a method of detecting protein interaction by nonradiative 
fluorescent energy transfer "between Eu3+ (donor) and a second fluorescent label 
(acceptor)" (pg 1392). Mathis teaches that these techniques will measure protein- 
protein interactions (see Abstract). 

It would have been obvious to the person of ordinary skill in the art at the time the 
invention was made to practice to a method comprising combining an a adrenergic 
peptide taught by Schepens (consisting of the last 114 amino acids residues of the rat 
a1C-AR) that is labeled with a fluorescent label acceptor with an nNOS PDZ 
polypeptide that is labeled with an Eu3+ donor, and detecting binding between the same 
by measuring fluorescent energy transfer. The person of ordinary skill in the art would 
be motivated to use the method of detecting binding as taught by Mathis in order to 
confirm the protein-protein interaction observed by Schepens in the two-hybrid assay. 
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Conclusion 

No claims are allowable. 
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